
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
70

0 
67

1
A

2
��&����������
�

(11) EP 1 700 671 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
13.09.2006 Bulletin 2006/37

(21) Application number: 06004011.0

(22) Date of filing: 28.02.2006

(51) Int Cl.:
B25B 5/16 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 07.03.2005 IT MI20050074

(71) Applicant: UNIVER S.p.A.
20128 Milano (IT)

(72) Inventor: Migliori, Luciano
20124 Milan (IT)

(74) Representative: Coloberti, Luigi
Via E. de Amicis No. 25
20123 Milano (IT)

(54) Retaining device for work pieces, having removable electronic control unit

(57) The retaining device (10) for work pieces, comprises a box-shaped body (11) for supporting a movable retaining
member (12) for work pieces, position sensing means (28) for detecting operative positions of the retaining member
(12), an electric actuator (14) for the retaining member (12), arranged in a casing (15) secured to the box-shaped body
(11), and an electronic control unit (34) inside a box shaped housing (35) removably secured to a side of the same
retaining device (10); the retaining device (10) also comprises hooking means (36) between the casing (15) for the
electric actuator (14) and the box shaped housing (35) for the electronic control unit (34), and fastening means (37) for
fastening the box shaped housing (35) for the electronic control unit (34) to the box-shaped body (11) of the device (10).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention concerns a retaining device for work pieces, provided with an electronic control unit
removably secured to the same device; the device in particular can be in the form of a clamping and/or centering device
for metal sheets, used along a motor vehicle body assembly line.
[0002] For the purposes of this specification, the expression "retaining devices" is alternatively understood to indicate
devices for clamping, underbody clamping, positioning and/or centering work pieces.

STATE OF THE ART

[0003] In general, it is known that in the automotive field use is made of retaining devices for retaining work pieces,
for example toggle-lever clamping devices, or gripping and/or centering devices, suitable for gripping, and respectively
centering metal sheets, in such a way as to enable them to be joined or welded to one another to form the body of a
motor vehicle.
[0004] Such devices are known for example from US 6,585,246, US 6,695,359 and EP-A-1 310 332, which in general
comprise a box-shaped body for supporting a movable retaining member for work pieces, a detecting system for detecting
operative positions of the retaining member, and an electric actuator operatively connected to the retaining member.
[0005] In such conventional devices, the detecting system is housed in the box-shaped body, and the actuator is
arranged in a casing secured to the box-shaped body.
[0006] The above devices also comprise an electronic control unit, in order to set up and control the functioning of the
same devices; the electronic control unit is operatively connected to the detecting system and to the electric actuator,
and in general it is housed inside the same devices, in particular inside the casing for the electric actuator.
[0007] However, such a position for the electronic control unit is not optimal, in that, in the event of malfunctioning or
failure of the electronic unit, time consuming and complex operations are required by operators in order to gain access
to the unit and proceed to its replacement, involving prolonged machine down times and consequently high costs.
[0008] In addition, the electronic control unit, inside the casing for the actuator is subjected both to thermal stresses,
caused by heating of the electric actuator, and to malfunctioning caused by pollutants that may have infiltrated into the
same retaining device, such as dust, lubricants, and the like.
[0009] In order to at least partly obviate these drawbacks, in EP-A-1 201 370 an electrically controlled retaining de-
vice for work pieces has been proposed, in which the electronic control unit is enclosed in a containing box secured to
a side of the casing for the electric actuator.
 for replacement of the electronic control unit, in that it is in a more easily accessible position for the operators.
[0010] Moreover, the electronic control unit is located in a separate environment, outside of the retaining device,
thereby achieving an improvement in the operative conditions of the control unit itself, thanks to a reduction in the thermal
stresses and the absence of harmful environmental agents.
[0011] However, in EP-A-1 201 370 no indication or mention is made of suitable means for securing the box for the
electronic control unit to the retaining device, which could allow the same unit to be quickly and easily replaced.
[0012] In addition, it is not possible to directly pre-set or modify in an easy way the operation of the electronic control
unit, in relation to the operative requirements, but it is necessary to reprogram the same unit by means of a remotely
connected computer, which is a time consuming and difficult operation.

OBJECTS OF THE INVENTION

[0013] The main object of this invention is to provide a retaining device for work pieces, of the aforementioned kind,
which effectively allows a quick and easy replacement of the electronic control unit, thereby achieving a reduction in the
times required for the same replacement, and consequently limiting the machine down times.
[0014] A further object of this invention is to provide a retaining device of the aforementioned kind, in which it is possible
to pre-set and modify the functioning of the same device, by directly operating on the electronic control unit, in a easy way.

BRIEF DESCRIPTION OF THE INVENTION

[0015] The above can be achieved by means of a retaining device for work pieces, of the type comprising:

- a box-shaped body having a longitudinal axis;
- a retaining member for a work piece, movably supported at a first end of the box-shaped body;
- position sensing means for detecting operative positions of the retaining member, said position sensing means
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being housed in said box-shaped body;
- at least one electric actuator operatively connected to the retaining member, said actuator being arranged in a casing

secured to a second end of the box-shaped body; and
- an electronic control unit operatively connected to the position sensing means and to the electric actuator, said

electronic control unit being inside a box shaped housing secured to a side of same the retaining device,

characterised by comprising:

- disengageable hooking means between said casing for the electric actuator and said box shaped housing for the
electronic control unit, and

- disengageable fastening means for fastening said box shaped housing for the electronic control unit to said box-
shaped body of the device, said hooking means and said fastening means being arranged at a bottom and upper
sides of the box shaped housing for the control unit, and conformed to allow a pivotal hooking movement of the box
shaped housing in respect to the casing for the actuator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] These and further features according to this invention, will be more clearly evident from the following description
with reference to the accompanying drawings, in which:

- Fig. 1 shows a longitudinal sectional view of a retaining device for work pieces, according to this invention;
- Fig. 2 shows an enlarged detail of the fastening means for fastening the box shaped housing for the electronic

control unit to the box-shaped body of the device of Fig. 1;
- Fig. 3 shows an enlarged detail of the hooking means for connecting the box shaped housing for the electronic

control unit to the casing for the electric actuator of the device of Fig. 1; and
- Fig. 4 shows a block diagram of an embodiment of the electronic control unit of the device of Fig. 1;
- Fig. 5 shows a second embodiment of the retaining device according to this invention.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The general features of this invention will be illustrated hereunder by means of several embodiments.
[0018] Figure 1 shows a retaining device for retaining work pieces according to a first embodiment of this invention,
in this case in the form of a toggle-lever clamping device, as a whole indicated by the reference number 10.
[0019] The device 10 comprises a box-shaped body 11 having a longitudinal axis, and a retaining member 12 for the
work pieces, movably supported at first end of the box-shaped body 11; in particular, in this embodiment, the retaining
member 12 is in the form of an angularly movable clamping arm 12, supported by the box-shaped body 11 by means
of a pivotal axis 13 on a front side of the same box-shaped body 11.
[0020] The device 10 also comprises at least one electric actuator 14 operatively connected to the retaining member
12, the actuator 14 being arranged in a casing 15 secured to a second end of the box-shaped body 11.
[0021] In the illustrated case, the electric actuator 14 comprises a first and a second electric motor 16, 17, each
provided with an epicyclic reduction unit 18, 19, which in turn are operatively connected to an axially extensible screw-
nut thrust member 20, by means of respective gear transmission units 21, 22.
[0022] It is not excluded however that the electric actuator 14 can comprise only a single electric motor, or that the
device 10 can be operated by means of another suitable linear actuator, such as for example a pneumatic cylinder or
an electric cylinder, in which the thrust member consists of an axially movable rod of the thrust member consists of an
axially movable rod of the same cylinders.
[0023] In turn, the thrust member 20 is operatively connected to the retaining member 12 by means of a toggle-lever
mechanism 23, preferentially comprising a connecting link 24 which has a controlled elastic yielding in an axial direction,
and a crank 25 integrally movable in rotation with the retaining member 12, the connecting link 24 being articulated with
the thrust member 20 by a pivot 26 and with the crank 25 by a pivot 27.
[0024] The device 10 also comprises position sensing means 28 for detecting operative positions of the retaining
member 12, housed in the box-shaped body 11; preferentially, the sensing means 28 comprises an elongated support
element 29 onto which a plurality of detecting sensors 30 is secured, spaced apart from one another and aligned in a
longitudinal direction, in such a way as to be able to detect the position of a lug or protrusion 31 connected to the axially
extensible thrust member 20.
[0025] The support element 29 for the sensors 30 is preferentially inserted into the box-shaped body 11 through a
side opening 32 provided in the same box-shaped body 11, which can be tightly closed by means of an appropriate
closing cover 33.
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[0026] The retaining device 10 comprises an electronic control unit 34 operatively connected to the sensing means
28 and to the electric actuator 14, the control unit 34 being inside a removable box shaped housing 35 secured to a side
of the retaining device 10.
[0027] In order to allow a quick and easy replacement of the electronic control unit 34, the device 10 is provided with
disengageable hooking means 36 between the casing 15 for the electric actuator 14 and the box shaped housing 35,
for the electronic control unit 34, as well as disengageable fastening means 37 for fastening the box shaped housing
35 for the electronic control unit 34 to the box-shaped body 11 of the device 10.
[0028] The hooking means 36 and the fastening means 37 are respectively arranged at bottom and upper sides of
the box shaped housing 35 for the control unit 34; such a configuration allows a pivotal hooking movement of the box
shaped housing 35 in respect to the casing 15 for the actuator 14.
[0029] Preferentially, as illustrated in figure 2, the disengageable fastening means 37 comprise at least one screw
type fastening means 38 on the box shaped housing 35, engageable in a corresponding threaded hole 39 provided in
the box-shaped body 11 on the fastening side for the same box-shaped housing 35.
[0030] Preferentially, as illustrated in fig. 3, the hooking means 36 conversely comprise a hooking pin 40 provided
with an enlarged head 41, the hooking pin 40 being secured to the casing 15 for the electric actuator 14 by a screw 40’
and extending onto a side of the same casing 15 corresponding to the side of the device 10 designed for fastening the
box shaped housing 35 for the control unit 34.
[0031] Moreover, the hooking means 36 comprise a shaped cavity 42 at the bottom of the box shaped housing 35,
having a tooth 43 designed to engage with the head 41 of the hooking pin 40.
[0032] As illustrated in Fig.1 and 2, the retaining device 10 comprises electrical connecting means 44 for the reciprocal
electrical connection between the electronic control unit 34, the sensing means 28 and the electric actuator 14, for
example in the form of a connector provided with at least one plug 44’ and one socket 44’’ , which are disengageable
in an orthogonal direction with respect to the axis of the device 10, the connecting means 44 being provided in corre-
sponding positions on the box-shaped body 11 of the device 10 and on the box shaped housing 35 for the electronic
control unit 34.
[0033] Thanks to the fastening means 37, the hooking means 36 and the electrical connecting means 44 referred to
above, it is possible to quickly and easily replace the electronic control unit 34, for example in the event of malfunctioning
or failure, or when particular operative conditions are required; in particular, the operations necessary for assembling
or connecting the box shaped housing 35 onto the device 10 are essentially the following:

- placing the box shaped housing 35 on the side onto which the latter is to be fastened;
- engaging the hooking pin 40 into the cavity 42 of the box shaped housing 35;
- bringing the electrical connecting means 44 to engage with one another by a pivotal movement of the box shaped

housing 35 in respect to the casing 15; and
- securing the screw means 38 into the threaded hole 39 in the box-shaped body 11 of the device 10.

[0034] The operations for disassembling the box shaped housing 35 are the exact reverse of those listed above.
[0035] Preferentially, the electronic control unit 34 is preset for selectively activating at least one of the detecting
sensors 30, in relation to at least one pre-established position of the retaining member 12 to be detected.
[0036] Moreover, the electronic control unit 34 can comprise selection means 45 for selecting the sensor to be activated
from among the plurality of detecting sensors 30 provided, for example a rotary type switch, as illustrated in Fig. 4, or a
linear switch, or other suitable selection means, for example of self-learning type.
[0037] The operation of the retaining device 10 is enabled by the electronic control unit 34, in relation to appropriate
control signals which can be supplied by a manual push button 54, connected to the same control unit 34 and accessible
through an opening in the box shaped housing 35, and/or supplied by an external central control system, not shown,
connected to the electronic control unit 34 by means of a connector 56.
[0038] Figure 4 shows the block diagram of the electronic control unit 34, in which it can be seen that the unit 34 is
powered by a power supply 46 and comprises a rotary switch 45, having a number of switching positions (1-8) corre-
sponding to the number of sensors 30 which can be activated; the unit 34 also comprises a data and information
processing unit 47 which, depending upon the signals received from the switch 45, and from the detecting sensors 30
through the interface 48, and upon the control signals referred to above, supplies working signals through a buffer 49,
so as to control or ascertain the position of the retaining member 12.
[0039] Thanks to the selection means 45, it is possible to preset and modify the functioning of the device 10 by directly
operating in an easy way on the electronic control unit 34, thereby achieving considerable versatility in its use, and
limiting the time required for presetting the different operative modes.
[0040] The box shaped housing 35 for the electronic control unit 34 is provided with an access opening for the selection
means 45 which can be tightly closed by means of a removable closing cap 50.
[0041] Preferentially, the electronic control unit 34 comprises activation means 51 for activating the retaining device
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10 which can be operatively actuated by means of the closing cap 50, for example in the form of a sensor 51 which
detects the presence of the closing cap 50.
[0042] Moreover, the electronic control unit 34 can comprise electronic indicating means 52 for visual indication of the
operative position of the retaining member 12, for example LEDs or other suitable means, which are disposed in corre-
spondence with at least one hole or aperture 53 in the box shaped housing 35.
[0043] Preferentially, in the case of the toggle-lever clamping device of Fig. 1, which has a rectangular cross section
according to a plane orthogonal to the longitudinal axis, the box shaped housing 35 for the electronic control unit 34 is
secured a rear short side of the same device 10 .
[0044] Fig. 5 shows a second embodiment of the retaining device 10 according to this invention, in the form of a
centering device, in which the same reference numbers have been used to indicate similar or equivalent parts.
[0045] In this embodiment, the retaining member 12 is a longitudinally movable centering pin, slidingly supported by
the box-shaped body 11 of the device 10, which is directly connected to the axially extensible thrust member 20, the
thrust member 20 in turn being connected to the electric actuator 14.
[0046] In a wholly similar way with respect to the embodiment described above, an electronic control unit 34 is provided,
which is arranged in a removable box shaped housing 35 secured to a side of the device 10, and, likewise, position
sensing means 28 for detecting the position of the retaining member 12 are provided; reference is also made to the
description given above for the characteristics and features of the control unit 34, its fastening and the sensing means 28.
[0047] The retaining device may also be in the form of an underbody clamping device, illustrated for example in the
patent application EP-A-1 386 697 of the same applicant; reference is made to the description of the latter for defining
the general characteristics of the aforesaid device.
[0048] In this embodiment, the retaining member is in the form of a hook shaped member, which is supported by the
box-shaped body to perform an operative translation movement between a forward position in which it releases and a
backward position in which it retains a work piece.
[0049] Likewise to the previously described embodiments, an underbody clamping device according to this invention
is provided with an electronic control unit inside a removable box shaped housing, secured to a side of the device by
the described means, and comprises position sensing means for detecting the position of the retaining member.
[0050] What has been described and shown with reference to the accompanying drawings, has been given purely by
way of example in order to illustrate the general features of the invention, and several of its preferential embodiments;
therefore, other modifications and variations to the clamping and/or centering device are possible, without thereby
deviating from the scope of the claims.

Claims

1. Retaining device (10) for work pieces, of the type comprising:

- a box-shaped body (11) having a longitudinal axis;
- a retaining member (12) for a work piece, movably supported at a first end of the box-shaped body (11) ;
- position sensing means (28) for detecting operative positions of the retaining member (12), said position
sensing means being housed in said box-shaped body (11);
- at least one electric actuator (14) operatively connected to the retaining member (12), said actuator (14) being
arranged in a casing (15) secured to a second end of the box-shaped body (11); and
- an electronic control unit (34) operatively connected to the position sensing means (28) and to the electric
actuator (14), said electronic control unit (34) being inside a box shaped housing (35) secured to a side of the
same retaining device (10),

characterised by comprising:

- disengageable hooking means (36) between said casing (15) for the electric actuator (14) and said box shaped
housing (35) for the electronic control unit (34), and
- disengageable fastening means (37) for fastening said box shaped housing (35) for the electronic control unit
(34) to said box-shaped body (11) of the device, said hooking means (36) and said fastening means (37) being
arranged at a bottom and upper sides of the box shaped housing (35) for the control unit (34), and conformed
to allow a pivotal hooking movement of the box shaped housing (35) in respect to the casing (15) for the actuator
(14).

2. Retaining device (10) for work pieces according to claim 1, characterised in that said disengageable fastening
means (37) comprise at least one screw-type fastening means (38) on the box shaped housing (35) for the electronic
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control unit (34), which engages in a corresponding threaded hole (39) provided in the box-shaped body (11) of the
device (10) on a side designed for fastening the same box shaped housing (35).

3. Retaining device (10) for work pieces according to claim 1, characterised in that said hooking means (36) comprise:

- a hooking pin (40) provided with an enlarged head (41), said hooking pin (40) extending on a side of the casing
(15) for the electric actuator (14) corresponding to the side of the device (10) designed for fastening the box
shaped housing (35) for the control unit (34), and
- a shaped cavity (42) in said box shaped housing (35), having a tooth (43) for engaging with the head (41) of
the hooking pin (40) .

4. Retaining device (10) for work pieces according to claim 1, characterised by comprising electrical connecting
means (44) for reciprocal electrical connection between the electronic control unit (34), the position sensing means
(28) and the electric actuator (14), said electrical connecting means (44) being provided in corresponding positions
on the box-shaped body (11) of the device (10) and on the box shaped housing (35) for the electronic control unit (34) .

5. Retaining device (10) for work pieces according to claim 1, characterised in that said sensing means (28) for
detecting the position of the retaining member (12) comprises a plurality of detecting sensors (30) spaced apart
from one another and aligned in a longitudinal direction on an elongated support element (29), and in that the
electronic control unit (34) is pre-set to selectively activate at least one of the sensors (30) of said plurality of sensors
(30), in relation to at least one pre-established position of the retaining member (12) to be detected.

6. Retaining device (10) for work pieces according to claim 5, characterised in that the electronic control unit (34)
comprises selection means (45) for selecting the sensor to be activated from among said plurality of detecting
sensors (30).

7. Retaining device (10) for work pieces according to claim 6, characterised in that the box shaped housing (35) for
the electronic control unit (34) is provided with an access opening for said selection means (45) for selecting the
detecting sensors (30), a removable cap (50) being provided for tightly closing said access opening.

8. Retaining device (10) for work pieces according to claim 7, characterised in that the electronic control unit (34)
comprises activation means (51) for activating the retaining device (10) which can be operatively actuated by said
closing cap (50).

9. Retaining device (10) for work pieces according to claim 1, characterised in that said electronic control unit (34)
comprises electronic indicating means (52) for visual indication of the operative position of the retaining member
(12), said visual indicating means (52) being disposed in correspondence with at least one aperture (53) in said box
shaped housing (35) for the control unit (34).

10. Retaining device (10) for work pieces according to claim 1, characterised in that said electronic control unit (34)
is pre-set for receiving and processing control signals for enabling the operation of the same device (10).

11. Retaining device (10) for work pieces according to claim 1, characterised by being in the form of a toggle-lever
clamping device, in which the retaining member (12) is an angularly movable clamping arm, pivotally supported by
the box-shaped body (11) of the device (10) on a front side of the box-shaped body (11).

12. Retaining device (10) for work pieces according to claim 11, in which the device has a rectangular cross section
according to a plane orthogonal to the longitudinal axis, characterised in that the box shaped housing (35) for the
electronic control unit (34) is secured on a rear short side of the same device (10).

13. Retaining device (10) for work pieces according to claim 1, characterised by being in the form of a centering device,
in which the retaining member (12) is a longitudinally movable centering pin, slidingly supported by the box-shaped
body (11) of the device (10) .

14. Retaining device (10) for retaining work pieces as claimed in claim 1, characterised by being in the form of an
underbody clamping device, in which the retaining member is in the form of a hook shaped member supported by
said box-shaped body to perform an operative translation movement between a forward position in which it releases
and a backward position in which it retains a work piece.
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